Abstract: This paper provides a poverty profile of households and then investigates the effects of international remittances on poverty incidence and severity in Punjab, Pakistan. Using cross-section data from the latest Multiple Indicator Cluster Survey for Punjab, the disaggregated analysis on the remittance-poverty nexus is examined by districts and urban-rural locales. From the poverty profile for migrant households with remittances and the counterfactual scenario of no remittances, the differences in the poverty reduction effect seem larger for poverty headcount than on the depth of poverty. The same trend holds for the urban-rural locales. This implies that remittances inflow were not really helpful for the poorest of the poor. The regression analysis further reveals that migrant remittances have significantly reduced the level and depth of poverty for households in all districts of Punjab, with the highest probability of being non-poor for rural households in the districts of South Punjab.
Introduction
Migrant remittances are an important part of the Pakistan households (HHs). Hence, a flurry of papers has focused on evaluating the level, depth and severity of poverty with remittances inflow, at the national and sub-national provincial levels for Pakistan (Cheema, 2005; Jafri, 1999; Mughal & Anwar, 2012; Qureshi & Arif, 2001; Siddiqui & Kemal, 2006) . In doing so, however, there are only a few studies, like Ali (2011) , Arif and Farooq (2014) , Arif and Nazim (2012) , Cheema, Khalid and Patnam (2008) , Gazdar (1999) , Jamal (2003) , Jamal (2007) , Malik (2005) and Wilder (1999) , which examine this relationship at the district-level. More importantly, the urban-rural analysis in the intradistrict context remains limited (Adams, 1996; Iqbal, 2013) . Data constraints explain the limited studies related to the geography of poverty at a disaggregated level.
District-level
1 and urban-rural poverty analyses for migrant HHs 2 in Pakistan are important for the following reason. There is substantial HH inequality between and within districts (urban-rural) . Further, the Pakistan economy is bifurcated into distinct rural and urban locales, with observed disparities in poverty between the two (Planning Commission of Pakistan, 2014) . The rural economy hosts a larger population and is agriculture-based, while the urban economy is associated with industrial and service sectors. A micro-level analysis is therefore important as it may reveal useful insights from the varying impacts of remittances for migrant HHs. Following which, the contributions of the paper to the literature on the relationship between remittances and poverty are twofold. First, the paper examines the remittance-poverty nexus for migrant HHs at the disaggregated sub-national level, namely district-level (Punjab 3 ), and also compares the relationship within districts (urban-rural locales). Second, we use several measures of poverty 4 that makes it possible to investigate the robustness of the effects of remittances on different measures of poverty.
The rest of the paper is organised as follows. Section 2 reviews the literature on remittances and poverty. Section 3 describes the data and details the methodology. Section 4 provides a poverty profile for Punjab and its districts to set the background of the study. Section 5 reports and discusses the empirical findings on the impact of foreign remittances on the incidence and severity of poverty. Section 6 concludes.
Literature Review
From a theoretical perspective, the poverty effects of remittances on migrant HHs and sending locales can be placed between two possible ends (de Haas, 2005; Taylor, Armitage, & Poston, 2005) . One extreme of the spectrum structures the "optimistic" state in which migration lessens poverty in migrant-source communities by increasing the earnings of HHs and improving their well-being. The other end defines a "pessimistic" scenario where poor HHs that lack money face risks as emigration involves high entry costs. If emigration is expensive and risky, the middle or upper income would be the persons to emigrate since it will become unaffordable for HHs from the poorest segments.
The empirical literature however supports the optimistic scenario of poverty reducing impacts of remittances in home country communities. The findings for many country-based studies appear to demonstrate that remittances positively affect the income of the people and HHs (Adams, 1989; Adams & Page, 2003; Barham & Boucher, 1998; Miambo & Ratha, 2005; Rodriguez, 1998; World Bank, 2006; Yang 1 demographic related information. The survey information is divided into four parts: child related, women related, HH members' education status and HH characteristics related data. After dropping the HHs with incomplete data, a total of 36,400 HHs are available for the analysis. Some information is made available at the individual level, for instance the education level. We compile them at the HH level, and then by district and urban-rural locales. Finally, we arrange the dataset for each district by migrant HHs and non-migrant HHs. For the former group, we obtain 2,891 (7.9 percent) HHs by refiltering the data and applying the geometric mean technique.
Model Specification
Combining the existing literature on poverty, like Adams (2006) , Andersson, Engvall and Kokko (2006) , Beyene (2014) , Phangaphanga (2013) and Taylor (2006) , we draw upon some determinants of poverty for the empirical investigation, including remittances as one of the explanatory variables. The specification is as follows: The extent of HH poverty (Pov) is calculated based on the Foster-Greer-Thorbecke (FGT) class of poverty measures, which include the head count ratio 5 (HCR), poverty gap 6 (PG) and the poverty gap squared 7 (PGS, also known as the poverty severity index). The HCR and the PGS measures are used interchangeably as the dependent variable in equation (1) to proxy the incidence of poverty and the severity of poverty, respectively. Remittance inflow (RI) is the core variable in the model. It measures the amount received by migrant HHs during the previous year. It is expected to reduce the incidence and severity of poverty. The other independent variables are described in Table 1 and explained below.
5
The HCR refers to the proportion of the population that is below the poverty line.
6
The PG takes the difference between poor HHs' expenditure/income and the poverty line. For everyone else the gap is accounted to become zero. Mainly, it shows how much would have to be given to HHs below the poverty line to bring their income/expenditure up to the poverty line. It can be considered the minimum cost for eliminating poverty.
7
The PGS averages the squares of the poverty gaps relative to the poverty line and gives more weight to the individuals that are significantly far from the poverty line.
Do Migrant Remittances Reduce Poverty? Micro-Level Evidence from Punjab, Pakistan
Two control variables for HH characteristics in equation (1) are dependency (Dep) and household size (HS). According to the World Bank's (2010) classification, persons below the age of 14 years and above 64 years are not productive, and therefore considered as dependents. The growing number of dependent members increases HH expenses and reduces their per capita earnings, resulting in higher poverty (Adams & He, 1995; Arif & Farooq, 2014; Farah, 2015; Hashmi & Sial, 2005; Lipton, 1983; McCulloch & Baulch, 2000; Sen, 2003; Zhang, Guariglia, & Dickinson, 2015) . The HS factor includes the number of HH members residing together. While Dep is expected to be positively related with poverty, the sign for HS may be negative or positive, depending upon the numbers of employed members in the HH.
The other group of controls refer to the head of the HH, who is supposed to take on a decision-making role in spending and investment patterns. There are four variables that relate to the head of the HH -education, age, gender and marital status. An educated HH head can be easily employed with higher earnings and make better decisions on spending; this in turn reduces poverty (Arif, 2000; Bilenkisia, Gungorb, & Tapsinc, 2015; Hashmi & Sial, 2005; Maitra & Vahid, 2006; Mughal & Diawara 2010; Myftaraj, Zyka, & Bici, 2014; Okojie, 2002; World Bank, 1995; Yadollahi, Paim & Taboli, 2013) . Likewise, older heads of HHs are experienced and are able to improve the economic well-being of their families (Ahmad, Guntur, & Shikha, 2010; Taylor, Fry, Cohn & Livingston, 2011; Verner, 2006) . Male HH heads also play a more active role in earningrelated activities as they are considered physically stronger than women for difficult jobs related to farming, mechanical work, plumbing and masonry (Azevedo et al., 2007; Farah, 2015; Myftaraj et al., 2014; Snyder, McLaughlin & Findeis, 2006; Yadollahi et al., 2013) . In Punjab, married members of the HH are further considered responsible for meeting the financial needs of the family (Ali, Zafar & Hussain, 2005; Hussian, 2012) . Analysing the poverty impacts of remittances involve some empirical challenges. One is how remittances are compared to income from other sources (non-remittance income). This study treats remittances as an exogenous source of income. The approach taken therefore is to simply look at poverty with remittances, and a counterfactual scenario of without remittances (see Gustafsson & Makonnen, 1993; Taylor et al., 2005) .
For examining the determinants of the incidence of poverty (HCR), the logit technique is employed. However for the determinants of the severity of poverty based on the PGS index, the instrumental variable (two-stage least squares, 2SLS 8 ) approach for examining regressions is used. This is because the PGS index is not a dichotomous variable, and has unique values for each district. Propensity score matching (PSM) is also used to compare the severity of poverty of migrant HHs and non-migrant HHs (Rosenbaum & Rubin, 1983) , by matching the comparable characteristics (number of dependents, male HH head, education level of HH head and residing location of HH) of both groups.
Poverty Profile of Punjab
Poverty is measured for all HHs, and the sub-group of migrant HHs. For migrant HHs, poverty is measured in two scenarios: with the inclusion of foreign remittances in total earnings and in the absence of these funds. The poverty incidence and severity is also measured at the urban-rural level to capture differences across locales. Table 2 reports the incidence and severity of poverty at the provincial level. On average, almost one out of four HHs in the Punjab province is likely to be poor. The HCR measure shows that the incidence of poverty in the rural areas is higher than the provincial average and is more than twofold that of the urban locales. Approximately 15 percent of urban HHs are below the poverty line, which is less than half of the poor HHs in the rural areas. Similar to the HCR, the PG is also lower in urban relative to rural areas, suggesting that it is easier to lift the former out of poverty. For instance, the poverty gap of urban areas is estimated to be around 6 percent, indicating that the poor HHs needed an additional 6 percent of their current earnings to get the required minimum basic needs, while in the rural areas, they needed 14 percent for the same. We use two types of tests to assure the goodness-of-fit of the model, the Pearson χ 2 and the HosmerLemeshow test. The null hypothesis has been rejected for all districts based on both tests, implying that the chosen model is correctly specified. The instrument is also valid as the first stage F-statistic and eigenvalue statistic are both significantly higher than the 2SLS size of nominal Wald test. The PGS index again reveals that the severity of poverty in the rural area is more than two-fold that of the urban. The higher incidence and severity of poverty in the rural relative to the urban areas is directly associated with the agriculture sector, apart from the low literacy rate, poor job opportunities and low wages in rural areas. In the context of the agriculture sector, the earnings of farmers are subject to the volatile prices of intermediate inputs and crop prices, interrupted electricity supply, unfavourable weather and natural disasters. The agriculture sector also experiences unstable earnings due to inequities in the distribution of land and fragmentation of landholding. Landless HHs (more than 50 percent of farmers do not own the land) have to access non-farm sector for their survival (Arif & Farooq, 2014) , while land fragmentation reduces the availability of adequate land area needed for sufficient and sustainable income (Hussain, 2004) . Table 3 reports the FGT poverty measures by districts in Punjab. More than 50 percent of the districts in Punjab have poverty levels that are higher than the overall provincial level. In terms of the poverty incidence, the districts of South Punjab like Rajanpur, Bhakkar, Muzaffargarh, Bahawalpur and DG Khan are worse off than other districts of the province. For example, in Rajanpur, every second person is surviving below the poverty line. South Punjab relies heavily on agriculture, with low yield that is linked to problems of poor irrigation (Khawaja, 2012) , low rainfall and poor connectivity, resulting in lack of supply chain linkages with the food and dairy processing sector ("Origins of poverty", 2 August 2010). Central Punjab is found to be relatively more prosperous than the South and North regions, particularly districts like Gujranwala and Sialkot. These are also districts with literacy rates of more than 65 percent (BOS, 2015), heavily industrialiszed with major trading activities, and rural areas with small cultivable lands that are well irrigated, resulting in high yields.
Further, South Punjab districts also show more variation in poverty within districts. For instance, Rajanpur, the poorest rural district in Punjab, ranks 9th in the urban ranking. Similarly, Layyah ranks 4th and 16th, Bahawalpur 11th and 3rd, and DG Khan 3rd and 12th for the rural and urban provincial rankings, respectively. The trends in the severity of poverty largely reflect the findings on the incidence of poverty. The severity of poverty is again noted mainly for districts in South Punjab.
The poverty levels are also compared within migrant HHs under two income scenarios, without remittances (based solely on other sources of income, OI) and with remittance income (in addition to OI). The results for Punjab (overall, urban and rural) and by districts are reported in Tables 4 and 5, respectively. From Table 4 , it is clear that remittances have drastically changed the poverty level of migrant HHs; it lowered the poverty incidence, gap and severity by 38 percent, 30 percent and 28 percent, respectively. The same can be said for urban and rural migrant HHs.
From Table 5 , remittances bring about more than 30 percent reduction in the incidence of poverty (HCR) among migrant HHs in 75 percent of the districts. Likewise, more than 30 percent of the migrant HHs were lifted out of extreme poverty (PG) and severity of poverty (PGS) in 42 percent and 28 percent of the districts, respectively. The largest differences in the HCR (and PG) in migrant HHs with and without remittances is observed for districts Attock and Chakwal at 55 percent each (42 percent and 41 percent respectively), and Narowal at 54 percent (38 percent). DG Khan and Layyah experienced the largest reduction based on the PGS at 39 percent. Unlike other districts, migrant HHs in DG Khan and Layyah benefited more from the reduction in severity of poverty relative to the incidence of poverty with remittance income. Alternatively, the differences in the "remittance-reduction" effect on the incidence, poverty gap and severity of poverty is lowest for Jhang. Table 6 presents the logit regression results 9 of the incidence of poverty across the districts of Punjab. The results reveal that remittances have a highly significant negative impact on the incidence of poverty. In fact, the marginal effect of remittances, ranging from 0.0726 to 0.3224, is significantly higher than other determinants of poverty. For district Attock, the marginal effect of remittances suggests that the probability to be poor is 0.1711 lower for migrant HHs than for non-migrant HHs. Further, the findings indicate that the highest probability of HHs to be non-poor due to remittances are those located in the South, such as Rajanpur (32 percent less than non-migrant HHs), Muzaffargarh (32 percent) and Bahawalnagar (31 percent). The HHs in these districts depend largely on remittances because their agro earnings are low. For instance, in Bahawalnagar, the cultivable area is limited to only 25 percent of the total geographic area. Further the land size per farm is also small, 18 percent of farm size is below 0.5 hectares and 56 percent is 2 hectares (BOS, 2015) . Alternatively, the least probability of migrant HHs to be non-poor are two Northern districts, Lahore (7 percent) and Sialkot (11 percent), and Multan (12 percent) from the South.
Empirical Results

Remittances and District-Wise Poverty
Although the estimated impact of remittances on poverty varies from district to district, the probability of being poor among migrant HHs is significantly lower than for the non-migrant HHs in all districts of Punjab. These results are consistent with previous studies (Acosta, Calderon, Fajnzylber & Lopez, 2008; Adams 2004 Adams , 2006 Gustafsson & Makonnen, 1993; Koç & Onan 2004) .
The number of dependents has a positive and significant association with the incidence of poverty in all districts. In districts such as DG Khan and Jhelum, the addition of a dependent member increases the probability of the HH being poor on average by 5 and 4 percent, respectively. The lowest probability values were observed in districts Gujrat and Hafizabad. On the contrary, the probability of being poor due to growing household size is found to be lower in developed districts, such as Faisalabad, Gujranwala, Sheikhupura, Kasur, Lahore and Multan. Alternatively, a larger household size leads to higher poverty in the least developed districts that offer less employment opportunities.
For the other remaining variables related to the HH head, education plays a crucial role in lowering the incidence of poverty. The highest probability values for HHedu were noted in Central Punjab, namely for districts Lahore (-0.1076) and Gujranwala (-0.0966), as the abundant employment opportunities in these districts Do Migrant Remittances Reduce Poverty? Micro-Level Evidence from Punjab, Pakistan Table 6 . District wise logit regression results for poverty incidence (marginal effects) benefit the educated. The results for the age of the HH head and male-headed HHs have an inverse and significant relationship with poverty incidence in a majority of the districts. A married HH head was found to be significant for poverty reduction in only 10 districts. Table 7 reports the district wise instrumental variable (2SLS) results of the severity of poverty in Punjab. Remittances appear more important for reducing the severity of poverty in South Punjab relative to North and Central Punjab. For example, migrant HHs in DG Khan and Rajanpur have 0.8531 and 0.6871 less severity of poverty than nonmigrant HHs. The remaining variables related to HH characteristics (dependency and HH size) and HH head (education, age, gender and marital status) provide similar results to that of the incidence of poverty. Table 8 presents the summary of the logit regression results for the incidence of poverty across districts, disaggregated by urban and rural locales. The results show a significant negative relationship between remittances and the incidence of poverty for urban and rural HHs in all districts. For a majority of the districts, remittances reduced the probability to be poor from 5 to 15 percent in urban HHs. The highest probability to be non-poor due to remittances for urban HHs are noted in districts of the South and North Punjab, namely Muzaffargarh and Khushab. The least probability values are observed for districts of Central Punjab like Gujranwala (0.0429), and Faisalabad (0.0467). For rural HHs, the highest probability to be non-poor due to remittances are found in South Punjab, like Layyah (41 percent less poor than non-migrant HHs), Muzaffargarh (36 percent), and Bahawalnagar (34 percent). The least probability values were found in Central Punjab, in districts such as Sialkot and Lahore.
Remittances and Urban-Rural Poverty
The marginal effects of remittances on the incidence of poverty is much higher for rural HHs relative to urban HHs in all districts. As for the overall sample in Table 5 , HHs in the urban and rural districts of South Punjab seem to benefit more from migrant remittances in terms of poverty reduction, relative to the other locales.
To identify differences in the urban-rural context, the district wise results of poverty severity are also compared. Table 9 summarises the 2SLS results for the severity of poverty for both urban and rural HHs. Similar to the incidence of poverty, the results show a significant inverse relationship between remittances and the severity of poverty for both urban and rural HHs in all districts. The results in Table 9 also demonstrate that remittances are more important to reduce the severity of poverty in rural than urban areas. The largest effect of remittances on the severity of poverty on urban HHs are noted for Lodhran and Rajanpur, and the least for Faisalabad and Lahore. In the case of rural HHs, the largest impact of remittances on the severity of poverty are found in the South districts, DG Khan, Rajanpur and Bahawalpur, while the least impact are in districts of Central Punjab, Lahore, Kasur and Faisalabad.
Migrant HHs may differ from non-migrant HHs in terms of ability, skills and motivation to work. So, to compare the severity of poverty for migrant HHs with nonmigrant HHs, the PSM technique is adopted. Table 10 presents the PSM results on a quartile basis. Considering the fact that the spending patterns of remittances may differ between the poor and rich HHs, the sample is divided into four groups according to their propensity scores. The matching is done for the HHs in each quartile separately. Due to the lower inflows of remittances to the less wealthy HHs, the first two quartiles are merged in order to get a sufficient sample size. The results show that in the case of Punjab, remittances are more beneficial for the rich relative to the poor HHs (Average Treatment effect on Treated or ATT of richer HHs are higher than the ATT of the poorest HHs).
Concluding Remarks
This study profiles the HH-based poverty incidence and severity at the district-level before examining the impact of remittances on the former. Importantly, this paper finds that provincial level statistics on poverty are not useful for understanding the situation at the HH-level for the following reasons: First, poverty levels in Punjab vary significantly across districts and within districts (urban-rural). Notably, South Punjab is not only found to be much poorer based on headcount poverty and severity of poverty relative to districts in the North and Central Punjab; it is also the region with profound intra-district variations in poverty. The level and depth of poverty is also higher in the rural relative to the urban locales. Second, though poverty is reduced for migrant HHs when considering their income with remittances and the counterfactual scenario of no remittances, the differences in the 'remittance reduction effect' on poverty varies significantly across districts. The positive differences of remittances on migrant HHs were found to be relatively large in three districts located in the Central and North Punjab locales. The district-level differences in the remittance reduction effects on poverty also reveal that it affects the incidence of poverty for most districts rather than the severity of poverty. International remittances have more impact on reducing the poverty headcount than on the depth of poverty, in other words, they were not really helpful for the poorest of the poor. The varying patterns in poverty profiled at the district and locale contexts justify examining the remittance-poverty nexus at this disaggregated level. The regression analyses reveal international remittances have an inverse relationship with the level and depth of poverty for all districts and urban-rural locales of Punjab, especially for South Punjab. Targeting poverty at higher levels of aggregation would thus likely miss pockets of extreme poverty. Note: *** p < 0.01.
